 This is the first study to show that coping in parents of very preterm children is related to parenting stress at seven years.  Children's externalising behaviour and sex were predictive of stress in parents of very preterm children, but not child IQ.
 Differences in stress between parents of preterm and term children still exist seven years after birth.
INTRODUCTION
The majority of studies examining mental health in parents of children born very preterm (< 32 weeks GA) have been conducted close to discharge from the neonatal intensive care unit (NICU) (1, 2) or early in childhood (3) . In early childhood, mothers of high-risk very preterm infants selfreport greater levels of stress at 8 and 18 months (3) and at 3 years (4), compared to mothers of term born children. Few studies (5, 6) have examined parenting stress long-term in this population beyond the first few years of life. Understanding the factors which affect parenting stress is important due to the relationship between family function and child neurodevelopment and behaviour (6) (7) (8) . High levels of maternal stress have been associated with both child internalising and externalising behaviours (9) (10) (11) , reduced interactive play between mother and child (12) , and higher levels of controlling behaviour (13) .
The additional stress of caring for a very preterm infant with medical complications has been shown to result in mothers employing coping strategies such as denial and mental disengagement (14) . The sex of the child has also been shown to affect parental stress with parents of preterm girls at 8 months expressing higher levels of stress than those of preterm boys or full-term boys and girls (3).
Parenting stress remains higher in parents of preterm children at early school-age (5). Moreover, very preterm birth has been associated with reduced family functioning in regard to problem solving, communication and affective response, in addition to increased levels of parental stress, anxiety and depression at age seven (5). However, it appears that with time, mothers of young adults (aged 22-25 years) who were born extremely preterm, reported no differences in mood, state anxiety, social support or depression when compared to mothers of term born controls (15) .
Due to the relative lack of research on long term parenting stress following birth of a preterm infant, the aim of the current study was to explore the effects of preterm birth on parenting stress in a prospective longitudinal cohort of children born very preterm, compared to full-term controls, when the children were age seven years. Factors related to parent education and coping style, as well as child cognition and behaviour were considered.
METHODS

Participants
Children were seen at age seven years as part of a longitudinal follow-up study of pain and neurodevelopment in children born very preterm (16, 17) . Full-term children were recruited for comparison purposes for neurodevelopmental outcomes. Therefore, for the main goals of this longitudinal cohort project, the study design required over sampling of preterm infants to examine multiple clinical and social predictors from birth to school age. One hundred and six children born very preterm (≤32 weeks GA) admitted to the level III NICU, with no major congenital anomalies, at females) were all born healthy and none had a pre-existing medical condition. There were two twin births and 48 single births in the full-term group. The parent who was the primary caregiver (85 preterm, 49 full-term) also participated in this study. Maternal education was chosen as a measure of socioeconomic status as recommended by previous research (18, 19 Parents are asked to consider the extent to which they have used each strategy in response to a stressful situation within the last week. Responses are made on a 4-point Likert scale from 0 = does not apply/not used, to 3 = used a great deal. The established procedure (22) for converting raw scores to relative scores was used to control for the unequal number of items within the scales. This involved calculating the mean item score for each scale and dividing by the number of items in that scale, summing these averages, and dividing the average of each scale by the sum of the averages for all eights scales (22) . The WCQ has been widely used to explore parent coping (23) (24) (25) .
Child Behavior Check List (CBCL) (26) a widely used tool (27) (28) (29) 
Statistical analyses
Demographic characteristics were compared across samples using the χ 2 test for dichotomous data and the independent t-test for continuous data. The Mann-Whitney U test was used for BDI scores because of heteroscedasticity and non-normality of the data. Pearson's correlations were used to explore associations between measures of stress, anxiety and depression. Analysis of covariance (ANCOVA) examined the effects of group and gender on parenting stress controlling for years of maternal education. Finally, multiple linear regression was employed to investigate variables which would predict preterm parenting stress.
RESULTS
Characteristics of the 100 preterm and 50 full-term children and their parents are shown in table 1.
As expected, the groups differed in regard to gestational age (p < .01) and birth weight (p < .01) but not sex. At seven years of age, the full-term children had significantly higher full-scale IQ scores than the preterm children (p < .001), but did not differ on Internalising or Externalising behaviours.
Parents of the full-term born children had on average 2.4 more years of education than preterm parents (p < .01). Parents of full-term children used significantly more Planful problem solving coping compared to parents of preterm children, however, parents of preterms showed a trend towards higher coping through Accepting responsibility. Group differences were also apparent with regards to depressive symptomatology (p = .012), with parents of the preterm group scoring higher than the full-terms. According to the BDI classification, 2 parents in the preterm group had severe depressive symptomatology, 3 had moderate and 10 were mild. One parent in the full-term group had a moderate level of depressive symptoms. 
Preliminary data reduction
Pearson's correlations showed that the BDI measures of depression (r = .515, p < .001) and anxiety (r = .716, p < .001) were significantly associated with the PSI Parent stress domain; therefore, these were excluded from further analysis. The eight WCQ subscales showed only weak intercorrelations ranging from .059 to .394, thus all were retained for further analysis.
Group differences
In the ANCOVA, years of maternal education was entered as a covariate and was not significantly 
Predictors of parenting stress in the preterm group
Child behaviour problems (internalising and externalising), full-scale IQ, gender, and the eight Ways of Coping (WCQ) subscales were entered into a multiple linear regression model to determine which variables were predictive of Parent stress. A statistically significant model emerged (p < .001) which explained 30% (adjusted R square = .30) of the variance in Parent stress (see Table 2 ). Parent
Escape/Avoidance coping, child sex and Externalising behaviour were significant predictors, with a positive relationship to parent stress. IQ, Internalising behaviour and all other WCQ subscales were not significant predictors. Descriptive statistics showed that parents rated the externalising behaviours of their male children as higher (M = 50.7, SD 11.3) than those of females (M = 45.8, SD 9.9), and mothers of girls (M = .068, SD .054) used more escape avoidance than mothers of boys (M = .062, SD .049). Therefore, the interactions between gender and externalising behaviours, and between gender and escape avoidance were added to the model. There was no significant interaction (p = .403 and p = .307 respectively). 
DISCUSSION
In this prospective longitudinal cohort study, we found that parenting stress was significantly higher for parents of preterm children, compared to those born full-term, seven years following birth.
Previous studies have shown that parents of preterm children experience significant levels of stress in the first few years of life (1, 3, 4, 6, 33) . Our findings are consistent with the few studies which have explored parental stress in this group at school age (5, 6 ). It appears that parents of very preterm children continue to experience significant levels of stress which extends for many years beyond the birth of their child.
Importantly, we found that style of parent coping predicts stress in parents of preterm children at age 7 years. The positive relationship between escape/avoidance and stress suggests that parents who seek to ignore the problems associated with raising a preterm child will experience higher levels of stress. This is consistent with previous work showing that mothers of high risk preterm children who use avoidance as a coping strategy have been shown to display higher levels of psychological distress (34) . However, this is in contrast to the work of Singer and colleagues (6) who reported less maladaptive coping strategies in mothers of high risk preterm children who experienced significant levels of strain. We found that parents of preterms showed more accepting responsibility coping and less planful problem solving coping compared to full-term parents, suggesting that coping is an important factor which impacts on the mental health of parents of children born preterm.
In this study of very preterm children free of major impairments, child cognitive ability was not related to parenting stress levels. Contrary to our early finding in this cohort that slower development from 8 to 18 months was associated with higher parenting stress (3), at age 7 years child externalising behaviour (rather than IQ) was found to contribute substantially to parenting stress. There was a positive association between child externalising problems and parent stress suggesting that the preterm children's behaviours were a source of stress for parents. However, it is not possible to determine the directionality of this association; that is, if the child's behaviour were a source of stress for parents or a result of it. The child's sex was also an important predictor of parenting stress. Although parents reported more externalising problems in boys than girls, unexpectedly, it was the acting out behaviour of girls which was associated with greater stress for parents. There is a major literature reporting that preterm birth is related to behavioural problems such as attention, and internalising (anxiety/depressive symptoms) (7, 9, 35, 36) and to a lesser extent externalising (oppositional defiant and conduct) (37, 38) behaviours. Some studies have reported sex differences in behaviours among very preterm children, with boys presenting with more externalising, and girls more internalising problems (9) . Our findings suggest that parents of preterm girls experience more stress associated with their externalising behaviour problems than parents of preterm boys at school age. Cultural stereotypes which allow boys, but not girls, to act aggressively may mean that parents are interpreting the girls' behaviour as more problematic, resulting in higher levels of stress. Parents may have cause for concern as girls who display aggressive behaviours have been shown to be at higher risk for loneliness compared to males (39) .
LIMITATIONS
Given the mediating effects of social support on stress (2), the addition of a measure of support would have added to the robustness of our findings. However, maternal social support has been found to be related to fewer internalising but not externalising behaviours at age 3 years (11) , and there appears to be no difference between amount of social support received by preterm and term born families at seven years (5). Our analysis did not take into consideration the lack of independence between multiple births, and we did not control for those parents with twins and triplets. As this was an observational study we are unable to determine the causal nature of the relationship between stress and coping, and stress and externalising behaviour. It is equally possible that escape/avoidance coping causes stress and that stress is caused by escape/avoidance. The selfreport nature of the selected measures may also have introduced a degree of bias into our findings.
CONCLUSIONS
The present study found that parents of very preterm children continue to experience stress well beyond the first few years of life. Efforts should be made to focus on the development of more adaptive parent coping mechanisms, and behavioural interventions for preterm children who exhibit externalising behaviours, to reduce levels of stress. Moreover, parents of preterm girls experienced higher levels of stress than those of boys, suggesting that the gender identities which parents assign to their children may be restricting in very preterm children. The behavioural problems associated with preterm birth continue to manifest with age, which implies that stress levels of parents may not decrease for some time. With support, parents could be helped to accommodate to the behaviour of their children which may aid in reducing levels of stress.
